Influence of the low thyroid state in diabetes mellitus on cardiac function and inotropic responsiveness to alpha 1-adrenoceptor stimulation: comparison with the role of hypothyroidism alone.
The hypothyroid state accompanying diabetes mellitus has been suggested to be partly responsible for the diabetes-induced metabolic, hemodynamic, and pharmacological cardiovascular changes. We assessed the effectivity of streptozotocin (STZ) to induce diabetes mellitus and a hypothyroid state. Furthermore, we investigated the influence of diabetes and hypothyrodism on cardiac function and the inotropic responsiveness to the alpha 1-adrenoceptor agonist cirazoline in isolated perfused hearts. Fasted or nonfasted Wistar rats were made diabetic with STZ 20, 40 or 60 mg/kg intravenously (i.v.). Another group was made hypothyroid by addition of 6-n-propyl-2-thiouracil (PTU) to their drinking water. Rats receiving PTU became hypothyroid, whereas rats receiving STZ became simultaneously diabetic and hypothyroid. Basal functional parameters obtained in isolated perfused hearts were not influenced by diabetes, whereas maximal contractility was reduced in hearts obtained from hypothyroid animals. Cardiac inotropic responses to cirazoline were increased in diabetic rats, whereas responses in hypothyroid rats were not different from those in hearts obtained from control animals. Although diabetes mellitus and hypothyroidism are associated with various similar metabolic and haemodynamic parameters, the increased inotropic response to alpha 1-adrenoceptor stimulation as observed in isolated perfused hearts of diabetic rats cannot be explained by the decrease in serum thyroxine levels.